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USED ON SYM DESCRIPTION 

TEST PROCEDURE AND LIMITS 
FOR THE 

VARIABLE FREQUENCY OSCILlATOR 
PART OF R-390A/URR 

DATE APPROVED 

... .td 
. ~~~ftnfs pr~ficlure Is to provide a procedure for testing the Variable 

freq11enc:y Oscillator~ .Cclllbratlon-, RF Output, and Boeklash • 

2.0· REfERENCE INfORMATION 

Specifications 
~f. .• . "''• • • 2.1:.1 fqtilpment Specification MIL-R-13947(SigC) • 

2 .. 2· f\lblicatfons 

~2; T R-390A f!Utrvctlon Book (TM11 -856A)~ 

3.0 tEST EQUIPMENT REQUIRED 

3, I Pow.-r SupPljt SM-D-58789. 
' 

3.2 HewleH &ckard 524! Frequenq Counter or equal. 

3.3 H-Iett Packani410B VWM or equal, 

3a4. VFO Test ft:xture SM-D-58788. 
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3.5 1000 ohm load. 

3.6 Associated cables. 

3.7 · Stand~ VCII'iable frequency Osclllator~ 

4.0 STANOA.!(O TEST CONDITIONS 

• • I .... 
conditions: · 

Unless otherwlse-speclfled, all tem shall be conducted. under the following 

4; 1•1 Temperature: Nonnal room ambient; 

4.1•2 . Humidity: Normal room ambient;, 

4;.1.3 Power SuPJ?IY Voltages: 

4;,1 ~3;,1 215 V DC, Pin A (unregulated)• 

4.1•3;2 150 V DC, Pln·B (regulated); 

-4~ 1 ~3~3 6~3 V AC, 60 cps~ 

-4.1.3;,4 26 V AC, 60 cps! (This voltQge is used only,. when the 
VFO is tested with the oven onl • • • 

5a0 TEST CON$ECTIONS .. 
5.1 Remove the metal plug wflich covers the adjustment sc:rew of 1.701; 

5,2 ·Mount the VFO on the VFO Test Rxture and tighten the Jet 5erews In the_end 
of the bellows next to the VFO;, 

NOTE: Caution must be taken to be sure that the phenolic sleeve Is over the 
VFO lead sc:rew shaft to prevent sc:orlng! {Extra sleeves are furnished with the fixture)~ 

5o3 Connect the cable from the ~wer Supply to J7t)9 on the VFO, 

5.4 Comect one end of the coaxial c:clble to the VFO output lead P717 and. the 
other end to the "T" connector. 
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5~5 .COfl{leCt the "T"· connector to the frequency counter (Hewlett Packard model 

52.48 or equal~~ 

5~6 ~c:t the 100& dim lood to the other end of the "T" connector. 

5~7 Tom on. all anocloted; equipment (Power Supply, Frequency Counter, etc.), 

cmd tet tl\a: controls fw proper operation. (e.g. Frequency eountef' controls .set for 10 me, 

Voltmeter range tet to 3 V AC, etc.) 

6;.0 !~ST P.ROCEDURE 

6~ 1 <::'ollbratlon 

o~l.T. I:Qosen. the set screws In the end of the bellows next to the index heod. 

' 
6...1.1 Disengage the phenolic gear rack from the index wheel by lifting the 

l01ge front knob Vat k release knob) on the index head. 

6~ 1 , 3 Rotate the lr:dex wheel until '0' appears under the Index line and engage 

the phenolic gear rod< by pressl111. )n: the rack ref ease knab on the Index heod. 

·· 6.1•4 loosen th! ·rrlage lock screw by turning the small middle screw on the 

rncrex head counter-clockwise~ 

6.1.5- Rotate the ICDUe rear knob (carriage odjust knob) on the Index heod 

until the CGn'IGge..Js oppmxlmotely centered lr. the block. 

6 .. 1.6 .. 5et, the. micrometer to •o•. (The center vernier marking Is the '0' mark 

OR fhe Ventfer barrel)·. 

6.1 ;7 ltotQte the ~· of the VFO, by turning the bellows by hand, until 

2' .. 455000 me :1:300· cycles reodlilg Is. Indicated on the counter ond tighten the set screws In 

tba: end of the bellows nearest ths Index wheel, 

6.) .& Tum the carriage odJust: know on the Index heod clockwise so that the 

canrlage Is moved to• the left to approximately the end of trQVel, Now rotate the same knab 
counter-cfockwlse until' the frequency of 2·.455000 me :1:25 cycles is lndlcared on the frequ..~•1cy 

counter• 

t.. 9.: Rotate. the mic10111eter clockwise approximately .025• and return to zero~ 

<"lwck to .:Jl. :toln. tflat tne frequency Is still w'"fthln 2.455000 "'le :1:25. cycles. 
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NOTE: All settings for freqvenc.y readings should be opprooc~ed fn>m 
the high frequency end to eliminate any erroneous readings due to backlash, 

6.1 ~ 10 Raise tne rock rei- knob to disengage tfte gear rack oncl rotate 
the Index wheel c:ounter-clodcwise 10 tunu. ~age the gear roc:k by depressing tne rack 
rei- knob;. 

6.1, 11 Rotate tfte micrometer c:lockwise opproxlmotely ;025• onc1 
return to zero;. 

6.1.12 Note· the frequer.;y, Thts frequency should be 3~455000 me~ 

NOJE: If tne frequency in'·6;.1 ~ 12 b not as specified, continue 

wltft 6.1.13~ If frequency bas speclfled.ln 6.1 ~ 12 continue witft ~raph 6'1;.23, 

6;.1 '13 N.Jitlply ibe ~enc:y Ell lor Clbove or below 3'455000 by 1 ;70; 

6.1 ~ 14 . Sutltroc:t or odd this procilc;t to the actual measured frequency ot 

tfte higlr frequency end. 

. NOli: If the • •or Is above 3.;<45.5000 me, llJbtroc:t the producot; 
If the ••or is below 3;..c5500Q.mc, add the pcoduct, 

6;.1;.15 AdJust the trimmer L701 on the VFO until the c:alculated frequency 

Is Indicated on the fr.quency counter within. *'25 cycles, The L701 adJustment screw Is 
accessible· fiom the .fiont of the test fbaure, 

6 ;.1, l~Ralse the ro...Jc ,rel- knob ro -di~~e the gear rock oncl rotate · 
the Index wheel clockwise tO turns;. ~·the gear rack by depressing the rock releose knob. 

6.1.17 Rotate the mlcroaeter coluckwise approxlmotely ;.0~ and ntum 
to zero. 

6.1 ;.18 . Note the frequency~ , This frequencoy should be 2;455000 .me :t;25 

cycles. 

~,l.19 .If the fre-Juency ohtcalned in ,-agraph 6;1~ 18 Is 2;.455000 :1:300 
cycles, repeat pariVaplu 6~1 ;8.thru 6;1; 18, If t'w frequency obtoi~.Jn pai\:Glapft 6,1;18 
Is more than 2.455000 *300 cycles, .loosen_!!le set '!Cl'uwl In the end of tne betiOWJI'IItCireit the 
Index -wMel and repeat pa~curup!u 6,1 ,7 thrv 6 , 1. ~8. · · 
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' 6-.1.20 lftlie frequency meets the requirements of paragraph 6.1.18, raise 

the!·rack release knob to disengage the: gear rack and rotate the index wheel ~nter-clockwise 
10•tums, Engage the gear rack by depre:;sing the rock release knob. 

6-•1 ,;21 Rotate the mlr.rometer clockwise approximately .025" and return 

6~1~ This frequency shou!d be 3.455000 me~ cycles. Note the error. 

6.1.23- P.abe the rucK releme knob to disengage the gear rack and rotate 
the Index whee[ clockwise 90·• and engage the gear rack by depressire the rack release knob. 

. 
6.1 ~24 ~ thv micrometer clock...,lsa Y.;'-?iV-"lmotely .025" ond return 

6. T ;,25. Repeat paragraphs 6.1.23 thru 6.1.25 for a total of 10 turns 
noting; the error at each 96-0 point. 

6;.1.2{> Checlc. the data against the limits given In paragraph 7 .1 • 
. 
;~~ ~·2'_!t_~· F,-;t;C)Jput 

6,2,;1 AdJust the VFO to the 2.455000 me: r-olnt, set up previously. 

6.2.2 Connect the R. F •. output connector of the VFO (P717) to one side of 
the '1' conne~. 

6.2.3 Connect the 1 OOQ. ohm IOiOd to the other side of the 'T' connector. 

6;.2.4. Using the adapio~ supplied with the fixture, connect the AC probe of 
the H.P. 4108 VTVM Into the center connection of the •ro connector. 

CAUTION: Do. not use: the long coaxial leod from the VFO to the 
load. Connect Plt7 directly to the 'J' connector. 

6,2;.5 Note the- R;. F. output voltage indicated on the H! P~ 4108 

6.2;.6 ·Tum the Index wheel 10 turns c:ounter-cloc:kwise to the 3.~ me 
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6<2<7 Note the R•· Fe output voltage Indicated on the H• P~ 4108! 

' 
point. 

6.2.8 Calculate the db change from the 2.455000 me point to the 3.;455000 me 

6.2.9 Check the data against the limits in paragraph 7.;2.; .. ' 

6.3 Backlash 

6~3, I C<.nnect the R, r ~· output. connector of the VFO (P7l7) to the Input of 
a frequency counter (Hewiett Packard 5248 or equal) thrv" a 'T' connector • . Connect the 1000 . 
ohm load to the other end of the 'T' coMe:::tor. . 

6.3.2 Engage the sear rack by pressing on the rack release knob at any point 
on the index wheel• 

to zero • 

6.3.3 Rotate the micrometer clockwise approximately .025" and return to zero• 

6•3•4 . Note the frequency. 

6~3,5 Rotate the micrometer counter-l:lockwise approximately •025• and return 

6.3.6 Note the frequency~ 

6.3, 7 The difference between the frequency reading obtained in paragraphs 
6.3.4 and 6.3•6 Is the backlash of the VFO under test~ 

6.3.8 Check the difference against the limits In paragraph 7! 1.;3.; 

7.0 VFO DATA SHEET 

7. 1 Calibration 

frequency En or 

"2.;4550 me -5 cy 
2.4810 8 
2.5050 66 
2.5300 27 

"2.5550 81 
2.;5800 46 

' I . . . 
·-

Error Diff. Low Check 
Ft,int (*) to 25 kc and 

50 kc point. 

13 cy 
71 

35 
" \.__~ 

6 

VFO SERIAL NO. 2960 

Error Diff.; High Check 
Point (*) to 25 kc and 

50 kc point.; 

15 cy 
54 
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Error 

75 
-~65;:;---_cy 

40 

17 
69 
17 
43 

. 92 
83 
41! 
59 
90 
81 

. 139 
153- · 
lQ6 

• '96 
89 
66. 
76 
96 c:y 

-·~"'"lltT1:6;;;-· --' . 
" . 141 

.. 82 

-3: -. --=--""" 

Erro~ Diff. Low Che~k 
Point (*) to 25 kc and 

50 kc point. 

5 

_ __,.25,._ __ cy 
20 

52 
26 

9 
51 

9 

10 
17 

~· -..::;~;....___;cy 

71 
65 

59 
65 

7 

Error Di ff ~ High Check 
Point (*) to 25 kc and 

50 kc point. 
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49 
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TEST LIMITS: Maximum calibration enor shall not exceed 7!XJ cycles when meawred between 
any two points In the frequency range. Deviation from calibration linearity shall not exceed 
250 cps when measured ot 25 KC/S and !XJ KC/S from the .adjacent 100 KC check points (*) 
In the tunl~ range. 

7.2 R> F. <Ntput 

R. F. Olltput at 2~455 me 
R. F. Output at 3.455 me 
R, F. Output Ration 

7.3 Backlash 

2.2-4 1.7 volts rms minimum. 
2.;22 ocross a 1000 olvn load. 

.1 db . Zao db :.s db. 

Test Umits 

Frequency f1_...;3:!.:•454~9~56:;......_ 
Frequency f2 3,&922 
Difference ·.c.____:::..::::...:..:.;:M:r-- 100 cycles maximum 

8.0 CALIBRATION INSTRUCTIONS FOR TEST FIXTURES 

8.; 1 To chedc the gage for proper operation and calibration, use the stanclanl VFO 
furnished with the gage as th.e' unit under test' and test accordi~ to pasec~raphs 5.0 thsu 7.0. 

9•0 MAINTENANCE .INSTRUCTIONS FOR TEST FIXTURE 

9~~ Preservation of metQI F.,m subject to corrosion and wear• 

9 • 1 ~ 1 A drap of \liatch .-,11 or light machine oil should be applied to moving 
pas Is approximately every six (6) mantlu. 

9,1 ; 2 The metal pas Is comprisl~ the micrometer h$0d should be wiped with an 
oil dampened cloth approximately every six (6) months, 

9.2 Eledrfcal Rapolr 

9 .2>1 In the evc1tt that the gage should boc:ame elech'icolly lnopenzltve,- the 
stondcml fumlshect wltb the gage should be tested to cscertaln that the gage Is inopefatlve and 
not the unit under test, 

9,;,2,;,2 Replace-the foce with th~«e fuse mounted on the front panel~ 
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. 9.2•3 · Should the gage still prwe lnoperatlve.the:v.oltagcs In the power supply 

. Jhould be eompcnd to the voltage-readings e~s.they e~ppe<~r o" the ~hematic! · 

. 9;3 Aeceulblllty of the JW-er SuPI'IY Chossls 

. 9~3; 1 Remove the ~rews fran around the outer edge of the front panel and 
remove the one ~w .from the bock of the cabinet~ 

9~3;2 The front panel with the chanls attached can now be removed .from the 
cabinet expoaJns. the component ports for voltage checks or replacement, 
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. PotiER 
' SUPPLY 

POWER-~AB~E' SM--D-58789'. 
i.- OUTPUT . 

r 

J709 Li ,, . 
f Pll7 

VFO 
-

•yu CONNECTOR - ~ VTVM 
~ 

. -.,.- l 
1000 OHM \,AC PROilE 

: 

LOAD 
. 

·~! : ltK 

BLOCK DIAGRAM HOOK UP 
FOR 

VFO R. F. OUTPUT TEST 

H; P • . 4108 

POWER 
SUPPLY 

POWER CABLE SM--D-58789 
• OUTPUT 

J709 
P'll7 

VFO >--
FREQ 

COAXIAl lEAD COUNTER 
(H; Po 5248) 

1000 OHM LOAD 

BLOOK DIAGRAM HOOK UP 
FOR· 

\i.!O CALIBRATION & BACK LASH TEST 
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